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In thermodynamics we shall find an illustration of this very point. So long as only reversible transformations are considered we shall find that the equations of thermodynamics are identical in form with the equations of dynamics with the addition of an extra position coordinate (the entropy) and its corresponding generalised force coordinate (the temperature).
We are thus led to adopt assumption (3) as the simplest characteristic feature of a system which cannot be better represented by the equations of non-conservative dynamics.
57.    We  accordingly  define  a   thcrmodynamical   system   as   one possessing the following properties distinguishing it from the systems considered in rational mechanics.
(1)  Its energy is not a function of the position coordinates and the corresponding generalised velocity components alone; but is capable of undergoing independent variations.
(2)  These variations  consist in  transferences of energy between different parts of the system or between the system and other systems, in conformity with the principle of conservation of energy.
(3)  These  transferences  of energy are  distinguished from those considered in rational dynamics, in that they are in general accompanied by a loss of available  energy,  and are therefore in general, by the principle of degradation   of energy,   irreversible.    In the systems of rational dynamics all energy is available  and all transformations are reversible.
(4)  As in § 39, the total energy may be expressed as a sum of terms  representing   respectively  the  parts  of the   energy  which are located in different bodies and in the ether.
58.  Quantity of Heat.    Definition.    When energy flows from one system or part of a system to another otherwise than by the performance  of mechanical work, the  energy  so  transferred in called heat.
If the energy of a body increases by d U while the body at the same time performs external mechanical work of amount dW, the body is sai4 to receive a quantity of heat dQ, defined by the relation
(57)           .                   dQ = dU+dW.
Thi$ relation thus affords a definition of the quantity of li€)at absorbed or emitted by a body. It is to be observed that we cannot speak of the quantity of heat contained in the body.
For if the body undergoes a cyclic transformation so that its initial and final states are identical it must have the same energy at the end as at the beginning. But it does not necessarily follow that the algebraic sums of quantities of heat absorbed and of work done